A thermodynamics textbook for graduate students in chemical engineering which develops the fundamentals of thermodynamics and applies them to thermodynamic properties, phase equilibria and chemical reaction equilibria, especially for fluid mixtures. Unlike other texts, this book develops fundamental thermodynamics in a complete and rigorous fashion using patterns of knowledge and procedure before extensive applications to engineering situations. Although unconventional, this approach usually leads to a more satisfying and thorough learning experience for students and instructors.
Presenting a unified approach, which focusses on the concepts and theoretical methods that are necessary for an understanding of the physics and chemistry of the fluid state. The authors do not attempt to cover the whole field in an encyclopedic manner. Instead, important ideas are presented in a concise and rigorous style, and illustrated with examples from both simple molecular liquids and more complex soft condensed matter systems such as polymers, colloids, and liquid crystals.
Features
• Jean-Pierre Hansen is the well known author of the classic book on liquidsTheory of Simple Liquids, 2nd edition
• Deals with the physics and chemistry of a wide range of complex liquids 
Michael Paulaitis
John Hopkins University, Baltimore, USA
Lawrence Pratt
Los Alamos National Laboratory, USA
The understanding of statistical thermodynamic molecular theory is fundamental to the appreciation of molecular solutions. Though effective monographs on molecular simulation methods are available, down-to-earth presentations of molecular theory are not. This book aims to re-address the balance, using Potential Distribution Theorem (PDT) as the basis. The authors discuss the field in a concise and simple manner, illustrating the text with useful models of solution thermodynamics and numerous exercises. This book is a thoroughly revised and up-dated third edition of a well established textbook. Containing numerous problem sets and worked examples it will be of primary interest to graduate students and researchers studying all aspects of polymeric materials.
Features

Review of the second edition:
'The authors are all acknowledged experts in their fields within polymer science and their accounts are authoritative, thorough and clearly written. My overall impression is that this book will be of great value to research workers old and new in polymer science and to post-graduate students studying polymer science as part of their further degree.' Intended for designers and operators of separation units in the chemical, pharmaceutical, food, and other industries and for software designers. This work answers such fundamental questions as:
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• What are the feasible separation products for a given mixture?
• What minimum power is required to separate a given mixture?
• What minimum number of trays is necessary to separate a given mixture at a fixed power input?
Concepts are reinforced by chapter exercises using free DistillDesigner software, which provides quick and reliable solutions to problems of flowsheet synthesis and to optimal design calculations. This software allows refinement and confirmation of the algorithms of optimal design.
Features
• Presents a clear multidimensional geometric representation of distillation theory, that is valid for all types of distillation • Petlyuk is well known for seminal work in distillation theory
• Contains exercises to be solved with demo DistillDesigner software, an evaluation version is available free on accompanying web site This book carefully analyzes the strengths and weaknesses of the various techniques described, with the focus on formulation of practical models not just the numerical issues arising from their solution. A theoretical framework based on the one-point, one-time joint probability density function (PDF) is developed.
It is shown that all commonly employed models for turbulent reacting flows can be formulated in terms of the joint PDF of the chemical species and enthalpy.
'Fox has become a master of the material described in the book, and has made significant contributions to the subject. The writing is clear and authoritative, and contains ample historical and modern references. The book is attractively presented …'. 
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Spray Simulation
Modeling and Numerical Simulation of Sprayforming metals
Udo Fritsching
Universität Bremen, Germany
Spray forming combines the metallurgical processes of metal casting and powder metallurgy to fabricate metal products with enhanced properties. This book provides an introduction to the various modeling and simulation techniques employed in spray forming, and shows how they are applied in process analysis and development. The author begins by deriving and describing the main models. He then presents their application in the simulation of the key features of spray forming. Wherever possible he discusses theoretical results with reference to experimental data.
…makes an ideal reference book for the metal spray community … It presents the topic in an easy-to-access manner, making it suitable for those new to the topic … a very useful book for those already working in this area … a nice well-presented book, which I believe will become a classic for the metal sprayforming industry.' 
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